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of the host, and it is thus only one of the factors concerned with
virulence. The other important factor is toxigenicity.
Not only does virulence vary in the different bacterial species,
but a marked variation may also be found in the individual
strains of a given species. The species variation can be illustrated
without difficulty ; infection with the Staphylococcus pyogenes
usually gives rise to a localized purulent lesion, whereas infection
with the Streptococcus hcemolyticuA tends to produce a spreading
lesion with subsequent invasion of the blood-stream. Bacteria,
moreover, vary considerably in their capacity to produce toxins.
The variation in virulence shown by individual bacteria is
indicated by the behaviour of a freshly isolated strain of the
pneumococcus as compared with one kept in artificial cultivation
for some time. The freshly isolated strain on intraperitoneal
injection into a mouse leads to early death, whereas a similar
injection of the old strain may not manifestly affect the animal.
In some cases, particularly on the first isolation of an organism
from the infected tissues, reproduction of the disease in the
experimental animal is not readily obtained. By serial inocula-
tion of the animals, however, the infectivity of the invading
organism becomes greatly enhanced ; this is termed exaltation
of virulence by animal passage. A striking and classical example of
this is seen in the case of the rabies virus ; on fresh isolation the
street virus reproduces the disease in rabbits only after a long
incubation period, but on serial intracerebral passage of the
infected brain the incubation period decreases until the maximum
virulence for the rabbit is reached ; the virus is then termed the
"fixed" virus. While, however, the virulence is increased for
the species of animal undergoing the passage, it is interesting to
note that it may be lessened for other animal species ; e*g.,
fixed virus is not so virulent for man as the street virus.
The opposite phenomenon, i.e., a decrease in virulence, is
termed attenuation. Attenuation of virulence may result in
various ways : repeated subculture on artificial media, cultiva-
tion under unsatisfactory conditions, i.e., using unsuitable media
or by incubation at unfavourable temperatures* Pasteur, in the
case of chicken cholera, found that, when the causative organisms
were kept at room temperature for relatively long periods, the
disease was not produced on inoculation of the cultures into
susceptible fowls. Moreover, he found on subsequent exami-
nation that the fowls injected with the avkulent strain were
resistant to inoculation with freshly isolated virulent bacteria*